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PASSING OF THE STEAM LOCOMOTIVE. 


Era of Electric Long Distance Traffic May at Last Have Begun. 


Recent successes attained by electric locomotives in pulling 
long trains have opened the eyes of railway men and electrical 
engineers to the possibilities of electricity for heavy traffic. 
These late achievements cause many to believe that steam as an 
agent of locomotion is doomed and that electricity will soon 
become the universal means of transportation on land. The 
cost of hauling trains across the continent will be reduced to 
half, it is claimed, whenever the problem of the electric engine 
for heavy traffic has at last been solved. 

It was the splendid work of the electric locomotive shown 
on the front page that has attracted the attention of engineers 
to the much greater results that may be possible. The locomo- 
tive is but one of many, some of which are more powerful, that 
have recently been built by the Westinghouse Co., and the 
Baldwin Locomotive Works for service in various parts of the 
world. This engine was built for the Atlantic Coast Lumber 
Co., of Georgetown, S. C. It might have been regarded as 
something of an experiment to determine the practicable service 
of the engine for heavy traffic. Its success has been greater 
than the most hopeful expected. It is a 4-foot, 8'4-inch gage 
locomotive weighing 13 tons. It has four wheels and is driven 
by two motors capable of exerting a full load draw-bar pull of 
4,500 pounds at a speed of 6 miles an hour. A series-parallel 
controller is used which permits of a speed of three miles an 
hour with the motors operating in series. The engine is used to 
haul trains of logs from the forests to the mills of the lumber 
company at Georgetown. 
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SWEETHEART’S PHOTOGRAPH ON HER ARM. 


Fad of Skin Portraits Said to Be All the Rage in 
New York. 


Whenever a New York girl becomes engaged to a young man, 
according to the half-penny newspapers in London, she has his 
likeness photographed on her arm. According to these London 
newspapers this arm photography is all the rage in America’s 
metropolis, and many fair maidens there may be found with 
numerous. photographs adorning their creamy complexions be- 
neath the clothing. The editor of the Amateur Photographer 
says: “I have been in localities where arms, and especially New 
York arms, were much in evidence, but I did not see a single 
example of the arm portraiture.” This editor ought not to have 
left us to guess where he had been. But he says such portraiture 
is simple, and the man who patents the process may make for- 
tunes. Women’s arms when exposed to the summer sun, he says, 
often become very dark, and all that would be necessary to pro- 
duce a portrait in tan and white would be to properly place a 
film negative on the desired spot before the tanning begins. 


NATURAL GAS IN ENGLAND. 


An American Astonished the Natives When He Tapped a Big 
Flow. 


There may be millions of feet of the finest natural gas in the 
world lying dormant under the feet of sleepy Englishmen. The 
supply may be sufficient to furnish light and fuel to the island 
for years to come. How great the amount is no one yet knows, 
but recent developments have opened wide the eyes of the 
natives. Six years ago a small flow was struck in sinking a well, 
but no one seemed to attach any importance to the discovery. 
A short time ago an enterprising American chanced to +hear of 
it, and quietly made-some investigations. He lost no time in 
securing an option on the property, and put down a well. At 


only 500 feet a rich find was made, and a flow of 15,000,000 cubic 
feet per day was secured. 

The pressure on the different wells varies from 140 to 200 
pounds per square inch, the latter figure representing about 9,000 
horse-power per day. 

The unusual quality of the gas is one of the surprising features. 
It is so rich and pure it can be burned in ordinary burners for 
illuminating purposes, and when so used yields from 12 to 14 
candle-power and burns without smoke or smell. 

The fuel problem caused by the exhaustion of the English mines 
may thus be deferred many years if the discoveries at Heathfield, 
Sussex, are duplicated elsewhere. The expectation of scientists, 
who have now awakened is that the field is a wide one. 


AERONAUTS DROP FROM THE CLOUDS TO DEATH. 


Slight Miscalculation Prevents De Bradsky’s Aerial Voyage 
From Being the Most Successful in History. 


Baron de Bradsky’ airship which dropped its car, killing the 
aeronaut and his assistant, M. Morin, in Paris, would doubtless 
have marked a new epoch in aeronautics but for the sad acci- 
dent. The airship behaved with perfect obedience, and the 
catastrophe was caused solely by weakness of the wires 
which suspended the cars from the balloon. The ship was built 
on an entirely new principal. With its two aeronauts it dis- 
placed its own weight in air. 

De Bradsky’s wife was possibly the most interested among 
those who witnessed the ascension. De Bradsky started the 
ascensional screw situated below the car and the airship held by 
ropes rose easily and maintained its equilibrium. Crossing the 
main boulevards the aerial craft executed a number of evolu- 
tions, but continued northward with the wind, eventually dis- 
appearing over the great white basillica of the Church of the 
Sacred Heart and the top of the hill of Montmartre. The baron 
seemed able to steer the ship in any direction he desired. He 
visited Santos-Dumont at the Hotel Ritz, hovering in the air 
on a level with the window of Santos-Dumont’s room for ten 
minutes. He then departed for the Champs Elysees. All the 
time the craft was in sight the aeronaut’s wife looked on and 
displayed great emotion. 

After remaining out of sight for some time the balloon again 
appeared high in the heavens. An expression of awe came from 
the lips of Mme. de Bradsky and other spectators. They knew 
that he had never intended to soar at such a height. A second 
glance convinced them that their terror was not without cause. 
Higher and higher rose the balloon, but the car—the car was 
gone. Unguided the balloon continued its upward flight until 
it disappeared in the clouds. Mme. de Bradsky uttered a cry 
of horror and was carried from the scene. Later she was in- 
formed that the car containing her husband and M. Morin had 
dropped from 800 feet in air and the men had been dashed 
to death near St. Denis, 5% miles from the center of Paris. 

De Bradsky’s airship was egg-shaped, 100 feet long and 20 
feet in diameter. A light wooden frame work running around 
the balloon supported a car on steel wires. The car, construct- 
ed of hollow steel tubes, was 65 feet long and weighed, with a 
16 horse-power motor, 1,400 pounds. 

Santos Dumont said: “The principal of using wires to sus- 
pend the car from the envelope, instead of ropes was correct, 
but de Brasky did not calculate correctly the strength of the 
wires.” 

“Popular Mechanics should be in every household where there 
are boys or young men. Our file is available to any one desirous 
of becoming acquainted with the merits of this excellent pub- 
lication.’—The Journal of Commerce, Melbourne, Australia. 


The Standard Oil company will use oil for fuel in its large 
refineries in Greenpoint and Long Island City. 
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Traction Engine Climbs Incline 


Wenderful Performance at Minneapolis. 


Most people would rather witness the performance of this 
feat than to be the person that performs it. It would seem that 
the job of the man behind the gun would be a safe position in 
comparison to the occupation of the man behind this traction 
engine. But Jacob Johnson jovially jaculated the joggling jolter 
up the narrow incline until the front wheels balanced on the top- 
most board. The incline was 111% feet high and 20 feet long. 
The scene of the remarkable performance was at the Minneap- 
olis State Fair. The machine has a 20 horse power engine and 
boiler, which carries 120 pounds of steam. 

The Thresher World says: “A great multitude of people wit- 
nessed this marvelous performance, and seemingly their hearts 
came into their throats when it began to climb with such swift- 
ness and apparent reckless boldness, fearing, as they did, that 
the engineer might nct stop it in time to prevent its plunging 


over the top.” 


OUR NOBLEST SHIP A RUSTED HULK. 


The United States ship Baltimore, a short time ago the pride 
of the American navy, now lies a rusted, dismantled hulk at the 
Brooklin Navy yard. She is soon to be repaired, however, and 
made like new. The Baltimore of a few years ago ranked with- 
out a superior. It was the vessel that Schley commanded. In 
many a tilt under that gallant commander it brought fame and 
honor to Uncle Sam, events almost forgotten since the navy 
clique aided by the chief executive has decided that there shall be 
no heroes outside of its circle. It was the Baltimore, under the 
command of Schley, that demeaned itself so nobly and valiantly 
when her sailors were set upon by a mob at Valparaiso, stoned, 
beaten and shot at. One of the sailors—Riggin by name—was 
killed. By the prompt action of Admiral Schley the Chilean 
government was forced to pay heavy indemnity to avoid war with 
the United States. The Baltimore was the ship that carried to 
his own country after years of burial here, the body of John 
Ericson,’inventor of the monitor, father of all inronclads. 


FLOATING MACHINE SHOP REPAIRS SHIPS. 


Instead of Taking the Vessel to the Work-Shop, the 
Now Floats to the Vessel. 


Shop 


It used to be that a ship, when damaged, was taken to the 
workshop for repairs, but now the workshop goes to the ship. 
At least, this is the way they are doing in England, which 
Americans are prone to call slothful. A great floating machine 
shop, equipped with everything to repair any damage to a 
modern Mordey- 
The shop was first 
brought into service in repairing the Atlantic liner, Philadel- 
phia, in the Prince of Wales Drydock, where it was the center 
throng. The London Shipping 
World, in speaking of the new device, says: 

“We know that electricity as a motive power has done much 
to overcome the disadvantages of distance, but there are lim- 


steamship, has just been installed by the 


Carney Company, at Southampton, Eng. 


of attraction to a curious 


its even to the portability of electrically-driven tools, and with 
them the closer the generator is to the motor the more eco- 
And many a bar, or angle, or plate 
has to go to the forge before the job is finished, necessitat- 
And it 
was with a view of enabling them to bring the most power- 
ful appliances, regardless of their weight and the power re- 
quired to drive them, to bear upon any entrusted to 
thera that the firm mentioned have constructed an iron float- 


nomical is the working. 


ing transport to and fro and consequent loss of time. 


repairs 


ing workshop, the dimensiors of which—76 feet long and 30 
feet wide—allows of its containing the assortment 
and tools, all of 


are of the most modern type.” 
—— 


necessary 


of machinery which, it is needless to 


say, 


“Popular Mechanics is an entirely new idea. It is a review 
of all the mechanical and engineering papers of the world, but 
It interests everybody 


is written so you can understand it.’ 


interested in mechanics.”—The Daily Telegraph. 
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USE ELECTRICITY IN PULLING TEETH. 


“Laughing Gas” Gives Way to a More Modern Way of Tickling 
the Patient. 


Electricity seems to be exerting itself to show that it can keep 
a little ahead of any kind of gas for almost any use. It is trying 
to dethrone gas from its position as a source of light and heat, 
and now it has entered the dentist’s office to oust that comic 
class of aeriform fluid known as “laughing gas.” In the future 
when we go to have a tough incisor extracted we will not be 
treated to a sniff of “laughing gas,” but will be tickled with a 


Electric Anwthesia in Dental Surgery. 


shock of “exultant electricity.” The latter is the more up to 
date. This is the electrical age. 

The new electrical method of making tooth-pulling a pleasure 
instead of pain is the device of Thomas W. McCue, of Akron, O 
The inventor and his mirth-provoking machine are shown in the 
accompanying illustration. The tickling sensation is administered 
to the face through the headpiece, to which the negative side of 
the circuit is connected. This head piece has terminals which 
are placed in contact with each side of the jaw and held in 
position by means of a hard rubber band. The positive side of 
the circuit is attached to the forceps and the electric current 
passes through the dental instrument to the patient’s tooth. The 
machine, it is said, short circuits the pain by preventing the 
transmission of the sensation impulses to the brain. This is 
done with low voltage and high resistance. 

Excessive hilarity on the part of the patient is prevented by 
the perfect control the operator has over the current, which, it is 
said, is reduced so fine that no instrument can measure it. 


Whilst half the country’s on a strike 
An’ takin’ all the street, 
We're raisin’ cane in Georgia, 
sut—ain't it sugar-sweet ? 
—Atlanta Constitution. 


Popular Mechanics is “written so you can understand it.” 


THE GRANDEST MUSICAL INSTRUMENT IN THE WORLD. 


Great Organ at Salt Lake, Built By Brigham Young in 1863, Is a 
Wonder to This Age. 


Although built as long ago as 1863. the great organ in the 
Mormon Temple at Salt Lake, Utah, is probably the grandest 
instrument in the world. No other organ in American can even 
compare with it, either in size, elegance of appearance or grand- 
eur of tone. But while the organ was built so long ago it has 
been constantly improved until now there is nothing wanting in 
any of the latest mechanical devices. 

It was under the supervision of Brigham Young that the 
mammoth instrument was constructed. He said it should be in 
harmony with the immense tabernacle. Great difficulties in 
building the instrument were encountered in those early days. 
The most serious obstacle was in obtaining wood for the gigan- 
tic pipes. Some of these pipes took as much as 800 feet of 
lumber for each. The mountains far and near were scoured 
for the proper kind of pine, hundreds of loads of which were 
hauled by teams from a point nearly 300 miles south of Salt 
Lake. It required two months to make a round trip. The work- 
men were all pioneer settlers. The method of uniting the wood 
was unique, the closest joining being done by means of home- 
made glue, the making of which consumed hundreds of cattle 
hoofs, while numberless calf-skins were used in making the 
bellows. Altogether ten years were consumed in the building. 

A year ago a great many of the old pipes were taken out and 
thoroughly overhauled, and more than 4000 new ones were 
added. The instrument’s action is marvelons and more respons- 
ive than a grand piano, as it has no “inertia” to overcome. The 
repeating power of each key is 726 times to the minute. Any 
combination of tone desired can be distinctly brought out. 
Especially fine are the “string” tones, the violin, viola gamba, 
cello and bass; the clarionet, oboes, bassoon, eight varieties 
of the flute tones (each one true to its name), four piccolo 
stops, four trumpets, tube trombone, saxaphone, clarion and the 
vox humana, which is the pet of the organ and makes “human” 
tones that deceive even the trained musician. 

In all the organ contains 408 stops and accessories—five com- 
plete organs, viz., solo, swell, great, choir and pedal. The 
speaking length of the pipes varies from a quarter of an inch 
to thirty-two feet. In “full organ’’ passages the immense bel- 
lows displace 5000 cubic feet of air per minute. 


‘ 


ADJUSTABLE PILE DRIVER. 


An improvement in pile drivers has been devised by a man in 
Pennsylvania. The cut shows the arrangement of the two trucks 


Adjustable Pile Driver. 


one of which permits of a backward and forward movement, 
while the other moves sideways as desired. 


“Popular Mechanics is edited by Henry H. Windsor, a noted 
mechanical expert.”—-The New York World. 
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SMALLEST PASSENGER CARS IN THE WORLD. 


Tiny Railroad in Japan on Which the Trains Are Pushed by 
Hand. 


Cars so small that they look like toys to the American tourist 
are run on the little railroad, 20 miles long, between Atami and 
Yoshihama, Japan. This is the most unique and remarkable rail- 
road in the world. The tiny cars, often made up into trains of 
first-class, second-class and freight cars, are pushed by hand. The 
Japanese, naturally small of stature, can barely sit erect in the 
little passenger coach, and the stalwart American has to double 
himself up into various curves and angles in order to become a 
passenger. The “engineer” stands on the front platform to work 
the brakes and blow his horn on rounding down grade curves 
and at crossings. A glance at the accompanying illustrations will 
give an idea of the size of these, the smallest railway cars, for 
practical service, in the world. A writer in the Four Track 
News for October, from which these illustrations are taken, in 
describing a trip of himself and party over this line, says: 

“The engineer on the front platform gave a blast of his horn, 
and we were off at a lively pace. Gripping a hand rail on each 


Ready to Start. 


grade, the ‘motive power’ would jump on the rear platform 
and enjoy a period of rest, as the car sped on of its own volition. 
As we whizzed around the curves it kept the engineer busy try- 
ing te hang on. 


“This miniature monopoly runs its distance through tiers of 


First Class Car and Baggage Car, Rice Paddy Fields in Distance. 


side of the rear end of the car, two powerful little coolies, pushing 
and puffing at a great rate, furnished the motive power which 
sent us buzzing over this remarkable little route, through most 
engaging scenery. When under good headway, or going down 


Second Class Car 


rice paddy fields and fine groves, skirting the sea of Japan, 
some 450 feet above sea level. In America a trip of this char- 
acter, which occupies about five hours and the services of three 
men, would cost several dollars, while in Japan, including the 
tip for the coolies’ tea, the entire cost was but 21 cents.” 


AMERICANS WEARING DIAMONDS. 


Exclusive of the enormous amount of diamonds that are 
smuggled into the United States, the diamonds imported—those 
on which duty was paid—during the last fiscal year amounted to 
$23,000,000. It 1s well known that most Americans who pay as 
much as $10,000 or $20,000 for a necklace in Europe try to avoid 
the payment of several thousand dollars additional by hiding 
the gems from the custom-house officials. These smuggled 
diamonds are said to look just as pretty as the others, and their 
owners, though seldom anarchists, regard a duty on diamonds 
as an outrage on personal liberty. So it is certain that if the 
value of the smuggled gems were added to that of those on which 
duty was paid, the above figures would be several times doubled. 
In one 24 hours of last month $800,000 worth of diamonds passed 
through the appraiser's stores at New York. 
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CLEARS UP THE CROP AS IT MOVES ALONG. 


Huge Harvester that Cuts, Gathers, Thrashes, Bales and Sacks 


the Grain with a Single Handling. 


A device that mows down the grain, thrashes it, packs the 


grain into a sack and bales the straw has made its appearance in 
the great fields of the Sacramento valley, California. 


The ma- 
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THE LOCOMOTIVE OF THE FUTURE. 


New Type to Be Built in Germany May Be an Ideal for All 


Nations to Copy. 
By Frank H. Mason, United States Consul-General at Berlin, Germany. 


The new steam locomotive to be built in Germany, we are 


assured, will be especially constructed to avoid pounding of the 


Steam Harvester Cleaning Up a Crop in California. 


chine is called a harvester, and it is a “harvester” in the full 
sense of the word. Instead of having to cut the grain, gather 
it up, haul it away to the stationary thrasher, remove the straw 
to the baling machine, and then go through the manual labor of 
filling the sacks, this remarkable machine does the whole work 
as it moves along. It is a kind of harvester, thrashing machine, 
binder and sack-filling machine combined. A farmer doesn’t 
need anything else in harvesting his crop, and the work will be 
done in one-fifth the time with one-fifth the labor he has ever em- 
ployed before. The machine is a mammoth device that makes lots 
of noise as, collossal like, it rides over the fields, leaving a clean 
path in its wake. The Farm Implement News says it is the in- 
vention of Daniel Best. 


SMOKELESS LOCOMOTIVES ON THE N. Y. C. 


Smokeless combustion of coal on locomotives is required for 
all new passenger equipment on the New York Central railroad. 
President Waitt, of the Railway Master Mechanics’ Association, 
who is superintendent of the motive power and rolling stock on 
the New York Central, says that the method now employed on 
that road has been tested for months on a number of locomotives 
and has given perfect satisfaction. About ten sets of the appara- 


tus per month are being added to old passenger engines. The 


smoke consumer can be applied to any locomotive, 


track caused by the unbalanced parts and oscillating strain of the 
engine of to-day. It will rest on twelve wheels, two pairs of 
drivers located at the middle of the machine, with a four-wheeled 
pivot truck in front and rear. Upon these three points the boiler 
and superstructure will be hung upon springs carefully adjusted 
to take up as far as practicable the inevitable vibration and oscil- 
lation. The engine will be of the compound type with three 
cylinders, and in order to secure the most perfect practical bal- 
ance of working parts two of these will be connected outside, as 
in an ordinary locomotive, while the third, or high-pressure cylin- 
der, will be hung at the center and connected inside, working 
upon a mid-axle crank, set at 90 degrees from the crank-pin of 
the two outside cylinders, which are set opposite each other. 

The boiler will have an interior heating surface of more than 
double that of a standard German express locomotive as now 
constructed. Throughout the entire train superfluous dead 
weight will be carefully avoided. Instead of carrying 10 tons of 
water, the new tender will be built to take only half that amount, 
but will be rigged to take up water en route, as has been suc- 
cessfully done on some American lines. As now planned, the 
new engine will have, theoretically, a coal consumption of 2.35 
pounds, per effective horse-power hour, as against 2.62 pounds, 
which is the standard of economic efficiency in the best loco- 
motives of the present German type. It will be interesting to 
compare this forecast of theoretical efficiency with the actual re- 
sults which may be attained when the new engine is tested, which 
will probably be done during the course of next year. 
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SPLENDID RUINS OF FORGOTTEN AMERICA. 
Great Mechanical Skill Displayed in the Magnificent Structures 
Now Crumbling With Age. 

Americans living in the north vsually go to Europe to see 
ancient ruins. Few realize that here in America may be viewed 
ruins of as great historical significance and romantic associations 
as almost any to be found across the ocean. In Western Texas, 
New Mexico and California are to be seen many crumbling 
buildings, remnants of a former American civilization of which 
the present inhabitants of the country have little knowledge. 
There are ancient systems of irrigation with buried reservoirs 
an:l pipes, a study of which might be of great value to those who 


are at present wrestling with the irrigation problem. There are 
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can general, made his headquarters during the war with the 
Republic of Texas, which resulted in such glorious victory for 
the gallant Texans. 


GARDEN IN THE ARCTICS. 


The first experimental garden in Alaska, north of the Arctic 
circle, has shown some queer results. The garden was grown 
by the International Polar Exposition at Point Barrow. Here the 
Polar night, which is 70 days long, ends January 23. The arctic 
day, which also lasts for 70 days, begins in the middle of May 
and lasts until July 24. The garden was planted near the coast 
on a loam-like soil above a sub-soil that is perpetually frozen. 


This loam-soil thaws in midsummer to a depth of from three to 


Where Santa Anna, Head of the Mexican Army, made his Headquarters during the war with Texas. 


ruins of great buildings, mostly missions and cathedrals estab- 
lished by the Franciscan monks, which have stood the storms 
of hundreds of years. Indeed the American lovers of antiquity 
can find much more to their liking in the far southwest than in 
the old cities of New England. 

Wonderful mechanical skill is displayed in these structures 
of almost forgotten American history. Few of the most imposing 
edifices now being built in New York and Chicago but will have 
crumbled to dust before they have been exposed to the ravages 
of time half so long as the early-day missions. One need go 
no further than San Antonio, Texas, to find these ancient relics 
of a former civilization in abundance. This queer and cosmo- 
politan city can be reached in a few hours over the Iron Moun- 
tain railroad, whereas weeks might be spent in a journey to less 
atractive ruins of ancient Europe. The Cathedral of San Fer- 
nando, shown in the accompanying illustration, is one of the 
most interesting of the antique structures. Just when it was 
built no one knows, but it is older than the oldest building in 
any part of the East. Its towering, weather-streaked walls are 
monuments to the builder’s skill of Franciscan days. Around 
this old structure is woven a net of historical associations that 
will be a mécca to the historical novelists whenever he chances 
to make the discovery. It was here that Santa Anna, the Mexi- 


nine inches. The garden was dug to a depth of four inches and 
raked, no other attention being given it. Seed of lettuce, radish 
and mustard were sown June 13. Eight days later the lettuce 
and radish germinated, but the mustard failed. During seven 
of these days the minimum temperature was below the freezing 
point. Flurries of snow were frequent. On July 10, twenty- 
seven days after seeding and nineteen days after germination, 
harvesting began. The vegetables, while somewhat small, were 
perfect in condition. They could not be excelled in quality by 
those grown in any climate. 


New Orleans is as large as Chicago in area. Both cities con- 
tain 122,240 acres. New York has 209,218 acres, and is, there- 
fore, the largest city in the United States in acreage as well as 
in population. 


“Popular Mechanics, an illustrated weekly review of the me- 
chanical press of the world, contains many pages of mechanical 
interest.”—Los Angeles Times. 

American apple growers will hold their first congress in St. 
Louis, November 18 and 19. Delegates to the preliminary meet- 
ing represented 50,000,000 bearing apple trees. 
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HOW TUMORS ON THE BRAIN ARE LOCATED BEFORE 
THE SURGEON USES HIS KNIFE. 


Disorders affecting the use of the limbs, sight, hearing or 
speech are often caused by tumors on the brain. If these can be lo- 
cated and removed, there is a fair chance that the lost power 
can be restored. The tumor cannot press outward and lift the 
skull as it does the skin in other parts of the body, hence the 
larger it becomes the more it presses against some portion of the 
brain, and the nerves which govern the action and use of certain 
muscles become more and more powerless to act, and the patient 


becomes more blind, or stiff limbed, or unable to talk, as the 


New Scheme of the Zoues aud Centers of the Mesal Aspect of the 
Human Cerebrum. 


case may be. It will be easily understood how difficult a matter 
it is to locate these tumors by examining the outside of the 
skull. On the other hand, the surgeon cannot very well remove 
the entire top of a man’s skull as he would take off a hat, while 
hunting for the disturbing bunch. Indeed, it is often imbedded 
deep in the brain. 

The brain specialist by years of study and record of thousands 
of cases has gathered facts which enable him to locate just what 
part of the brain is in trouble, by the general symptoms. It is a 
good deal like the Bertillion system of identifying criminals. 
When they find a man whose ears and thumbs and nose just fit 
the description, its pretty sure to be the one wanted. So when 


a certain combination of symptoms are found, the brain specialist 
first locates the tumor in some one general organ of the brain, 
CONCRETE 


New Scheme of the Zones anu Ce vers of the Lateral Aspect of the 
Human Cerebrum. 


and then proceeds to determine which part of that organ is 
most affected. Often the symptoms show weakness in two 
organs, which is an indication that the tumor lies between the 
two. 

When the exact location has been thus selected after a careful 
study of the patient, the brain expert is ready to show the sur- 
geon just where to operate for the tumor, and he rarely fails to 
find it where predicted. The Journal of the American Medical 
Association prints the latest chart of the various functions of 
the brain, as compiled by Dr. Chas. K. Mills, brain specialist 
in the Philadelphia Hospital. 


REMARKABLE MOTOR BICYCLE. 


Ingenious Device of a Frenchman That May Revolutionize the 
Method of Construction. 


A motor bicycle which may cause a complete change in the 
style of this kind of vehicles has been built by a Frenchman 
named Jaquelin, It is a queer looking contrivance, but its con- 
struction seems to adapt it more perfectly to the requirements 
of speed and convenience than anything that has ever before 
been built. In speaking of the machine the Motor Age says: 

“It is of startling and certainly ingenious construction. The 
gasoline tank is carried above the motor on the arched frame 
shown in the illustration. The motor is located vertically 
between two horizontal bottom tubes. The machine is fitted with 


The Ja*quelin Motor Bicycle. 


wheel steering device the same as an automobile. Its weight is 
said to be enly 140 pounds. The motor is 4.5 inches bore and 
4.72 inches stroke, is 8 horse power, and has developed a speed 
of 58.9 mles per hour. 
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ADJUSTABLE ELECTRIC LIGHT 
BRACKET. 


For work at benches and places where it 
is desired to frequently shift the position 
of a light, and yet necessary that it be held 


Moves in Any Direction. 


perfectly still, the invention of a Brooklyn 
man is likely to be adopted. The device 
permits of the light being moved in all 
directions. 


CANAL BOATS OBSOLETE. 


On all the canals of New York state, in- 
cluding the great Erie canal, there are now 
in commission only 406 boats. Great ship- 
yards where a generation ago hundreds 
found employment in building canal boats, 
have long since fallen into decay. Only 
three new boats were built this year. The 
self-made men of the future will have to 
start somewhere else than on the tow path. 


CHEAP AUTOMOBILE STABLE. 


An automobile stable 9 x 12 feet, and 9 
feet high, sloping to 6 feet in the rear, and 
costing only $74, is described in the Auto- 
mobile and Motor Review. The frame 
work is of 2 x 4 inch with 4 x 4 inch beams 


and roof of 12-inch boards with cracks bat- 
tened. The machine rests crosswise of the 
floor leaving room for a bench lighted by 
a window. The gasoline tank is outside, 
underground. 


SAILING AROUND THE COW. 


A sea captain of the East Indies relates 
a queer experience of his own in the Coast 
Seamen’s Journal. The captain was out on 
a foggy night, and sounded his fog horn, 
as every wise captain should. From the 
starboard side came the sound of a fog 
horn, apparently from a vessel very close 
and showing no lights. 

“Port your helm!” shouted the captain 
and the order was obeyed. Then he blew 
his horn again.. Back from the same rela- 
tive position, although the ship had altered 
her course three points, came the sound of 
that answering fog horn. 

“Hard aport!” roared the captain. That 
too was done, and the signal was tried 
again. Back from exactly the same posi- 
tion, although his vessel had now changed 
her course seven points, came the sound of 


“that fog horn. 


The captain, alarmed, was just going to 
give the order to reverse engines when one 
of the officers discovered that the supposed 
fog horn was only the cow that was carried 
on the forward deck to supply fresh milk 
for the passengers. 


THE COPPER AGE. 


The Nineteenth Century was an age of 
iron because it was an age of steam; the 
Twentieth Century will be an age of copper 
because it will be an electrical epoch. 

No other metal has yet been found to take 
the place of copper in electrical work. 
Steel rails and aluminum wires have been 
used to a small extent as conductors of 
large currents, but for the thousand and 
uses in generators, switch- 
boards and electrical instruments, copper is 
king. Copper is found in comparatively few 
places in the world. 


one motors, 


It is estimated that the world will yield 
this year 2,905,320,000 bushels of wheat, 
1,579,040,000 bushels of rye, 1,141,680,000 


-bushels of barley, 3,004,720,000 bushels of 


oats, and 2,973,480,000 bushels of corn. 


Why need any one starve? 


set in posts driven in the ground. Sides 
TO HOUSE 
GASOLINE 
TANK 
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Inexpensive Barn for Automobile. 


MONUMENT TO THE AMERICAN NAVY. 


An example of the high standard of an 
original school of sculpture that has been 
born on the Pacific coast of America is 


Vietory” to Surmc unt Naval Monument at San- 
Francisco—Showing Sculptor at Work. 


illustrated in the monument to the Ameri- 


can Navy now being erected in Union 


Square, San Francisco. This splendid con- 
ception is the work of Robert I. Aiken, a 
youthful San Francisco genius, who is just 
24 years old. 

The Monumental News says: “The 
ground for this monument was broken by 
President McKinley. The monument con- 
sists of a tall column, surmounted by a pure 
Corinthian cap, on the top of which stands 
a bronze statue of victory. The base 1s 
quadrangular in form and at each projec- 
tion is the figure of a California bear.” 

The accompanying illustration shows Mr. 
Aiken at work on the statue. 


A SETTLED SUBSCRIBER. 


It takes the entire time of one clerk in 
the mailing department of Popular Me- : 
chanics to look after the changes in ad- 
dress of of them 
change as often as every two weeks, and 
they do not like it if the paper fails to 


subscribers. Some 


make the next town as soon as they do. 
We entered one subscriber this week who 
says we can depend on his address remain- 
ing the same for the next year, although it 
will give us pleasure to change it much 
sooner. The first line in the address con- 
sists of a number. 
He is in the penitentiary. 
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SHOP NOTES 


NOVEL BUT PRACTICAL EXPANSION 
JOINT. 


An unusual type of expansion joint has 
been adopted in the power plant of the 
United Electric Co. of Newark. Thirteen 
boilers supply steam at 145 pounds per 
square inch to 9,000 horse-power of en- 
gines. The steam mains are small, 14 
inches, and the engines are fed from a 12- 


Novel Expansion Joint. 


inch line. Near the throttle of each engine, 
says the American Electrician, is placed a 
receiver with capacity three times that of 
the high pressure cylinder. This insures 
an abundance of steam, and the drop from 
boiler to engine is only 3% pounds. The 
expansion joints are unique, being made up 
of elbows and screwed nipples, as shown 
in the cut. The joint is very flexible, and 
contrary to what one might suppose, does 
not leak steam. 


TINNING CAST IRON. 


To be successful in coating with tin the 
castings must be absolutely clean and free 
from sand and oxide, says the Metal 
Worker. They are usually freed from im- 
bedded sand in a rattler or tumbling box, 
which also tends to close the surface grain 
and give the articles a smooth metallic 
face. The articles are then placed in a 
hot pickle of 1 part of hydrocloric acid to 
4 parts of water, in which they are allowed 


to remain from one to two hours, or until 


the recesses are free from scale and sand. 
Spots may be removed by a scraper or wire 
brush. The castings are then washed in hot 
water and kept in clean hot water until 
ready to dip. For a flux dip in a mixture 
composed of 4 parts of a saturated solu- 
tion of sal ammoniac in water and 1 part 
of hydrochloric acid, hot. Then dry the 
castings and dip them in the tin pot. The 
tin should be hot enough to quickly bring 
the castings to its own temperature when 
perfectly fluid, but not hot enough to 
quickly oxidize the surface of the tin. A 
sprinkling of pulverized sal ammoniac may 
be made on the surface of the tin or a lit- 
tle tallow or palm oil may be used to clear 
the surface and make the tinned work 
come out clear. Some operators again dip 
in a pot of hot palm oil or tallow at a tem- 
perature above that of the melted tin, for 
the purpose of draining the excess of tin 
and imparting 2 smooth, bright surface to 


the castings. As soon as the tin on the 
castings has chilled or set they should be 
washed in hot sal soda water and dried in 
sawdust. 


> 


MECHANICAL VS. HAND FIRING. 


At the recent Electric Light convention 
Mr. Abbott, of the Chicago Edison Co., 
said that the expense of a fireman lies 
more in the cost of the fuel that he wastes 
than in the wages which he receives. A 
fireman doing an ordinary day’s work will 
burn, say, 8 tons of coal worth $2 per ton, 
amounting to $16; for this work he will be 
paid $2 a day. The boiler efficiency in an 
ordinary hand-fired plant does not average 
over 50 per cent, whereas on test conditions, 
the same fireman will sometimes get an 
efficiency as high as 75 per cent, and this 
economy, if it could be maintained, would 


amount to $5.33 a day. It is not to be ex- 


pected that the very best results will be 
obtained day in and day out, but if the fire=- 
man were given less work to do, shorter 
hours, and a rest in the middle of his 
“shift,” his work would be materially im- 
proved; and while it might be necessary to 
add one or two men to the pay-roll in some 
cases, the saving from the coal account 
would more than offset this additional ex- 
pense. 


HOME-MADE PUMP REGULATOR. 


All sorts of devices are in use to regu- 
late the pump for a tank supply. A writer 
in the Engineer, who had tried both the 
string and electric telltales with poor re- 
sults, worked out a good one which he de- 
scribed as follows: 

The discharge from the pump entered the 
bottom of the tank, so I placed a tee in the 
pipe and a short piece of pipe to bring the 
regulator near the steam pipe. On this was 


Keeps the Tank Full. 


placed a 1'%4x2xt-inch tee. A _ piece of 
2-inch pipe 1 inch long was placed in the 
2-inch connection to-form the body of the 
regulator, at the top of which was a re- 
ducing coupling with a 14-inch close nipple 
and a reducing coupling on each end to 
form a stuffing-box for the piston rod. In 
the lower end of the tee is a reducing 
bushing, and close and reducing couplings 
to form a stuffing-box, as in the other end. 
The inner coupling on this end is carried 
up as far as possible, so the piston can not 
close the inlet. The piston is made of lead 
with a rubber washer on the bottom to 
keep it tight. The upper rod is fastened to 
the valve that gives the pump steam, clos- 
ing it when the tank is full, and opening it 
when water is taken out. The lower rod 
is used to place on the weight to balance 
the pressure in height that is wanted in the 
tank. When the tank is full the water 
pushes the piston in the regulator up, which 
causes the rod to close the steam valve 
and stop the pump. When the water is 
drawn from the tank the piston falls and 
the pump starts. 


DOES A BOILER EXPAND UNIFORMLY? 


Does that part of a steam boiler which is 
exposed to the fire expand less than the 
upper portion? A correspondent of The 
Engineer thinks it does, and suggests a 
simple experiment. If any of our readers 
burn their hands in the demonstration they 
must blame the Texas man, who says he 
tried it. The proposition is this: Almost 
any engineer or fireman will say that when 
you take fire away from that part of the 
boiler exposed to fire it will cool off and 
contract or shrink. I contend that after the 
fire is removed or put out, this part of the 
boiler will get hot and expand because any 
part of the boiler, including the flues, that 
is clean and is steaming is not at this time 
as warm as fresh milk, much less as hot as 
most people think it is. Now to give some 
idea of this matter take an ordinary cast 
iron teakettle with a smooth bottom, fill it 
half or two-thirds full of water and set it 
on the stove until the water boils, then take 
it off of the fire as quickly as possible with 
one hand and place the other hand on the 
bottom of the teakettle. It will be found 
that after a few seconds the bottom will get 
warm, then hot. 


TO CEMENT PORCELAIN LETTERS TO 
GLASS. 


The following directions for cementing 
porcelain letters to glass are given in the 
Show Window: Shake 15 parts of lime in 
20 parts of water. Melt 50 parts of caout- 
chouc and 50 parts of boiled linseed oil 
together and bring the mixture to a boil. 
While boiling pour the liquid on the slacked 
lime little by little uncer constant stirring. 
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Pass the mixture while still hot through 
muslin, to remove any possible lumps, and 
let cool. It takes the cement two days to 
set completely, but when dry it makes a 
joint that will resist a great deal of pulling, 
whether from expansion or contraction. 


COVERING DANGEROUS SET SCREWS. 


A simple device for covering set screws 
which any one can make with a sheet of tin 
and a pair of tinner’s shears, is described 
in the American Miller. You will notice 
the outside tap is a little wider than the 
inside, and runs backward, making it ut- 
terly impossible to catch on anything. 

To make it, cut a strip of tin nearly, ii 
not fully, the width of the face of the 
collar. Then turn the wide end one-quarter 
inch. (I use my saw clamp for the pur- 
pose.) Place the strip around the collar 
and over the top of set-screw. Mark it at 
the turned point, not at the bend. Cut off 
one-quarter inch longer, turn at the mark, 
hook with wide end outside, hammer down 
lightly on shaft. Place the band thus 
formed on face of collar opposite set-screw ; 
lift onto head of screw, and there you are. 

This can be used just as readily, and is 
as efficient in covering couplings where the 


Protecting Set Screws. 


heads and points of bolts are prominent. 
Let the tin be sufficiently wide to reach far 
enough on each side of coupling to effectu- 
ally cover both heads and points of bolts. 
should the coupling be too wide to cover 
it conyeniently with one piece, make two, 
one on each side, and let them come to- 
gether on face of coupling. 


PIPE JOINTS. 


A correspondent in the American Machin- 
ist writes: 

We and others have had a good deal of 
trouble in making and keeping large 
threaded pipe tight, and we find that by 
threading the flanges % inch to the foot 
taper and the pipe % inch to the foot that 
they stay all right. After settling the fact, 
it is easy to reason out why, as has been 
done in most other cases: After being 
threaded, the end of the pipe is thinner than 
farther back; this will compress, and when 
the thread is screwed home it is a fit all the 
way along. Thinning the thread of the pipe 
before it is screwed in is better than any 
paint or smear grease. 


WELDING A BUGGY SPRING. 


The old method of welding a spring by 
dovetailing has the obvious disadvantage of 
causing a double thickness at the very 
point which it is desired to heat first, says 
the American Blacksmith. The usual re- 
sult is an injury to the spring by getting 
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Welding Broken Buggy Springs. 


too hot at each end of the lap. A better 
way is to upset the ends well, scarf the 
same as with a steel tire, then take a chisel 
and cut a groove about % inch deep across 
the thick end of the scarf. Finish both ends 
the same and see that grooves fit each 
other nicely before welding. 

Now heat the ends separately, the same 
as you would any piece of iron and put 
your spring well in fire so you do not burn 
off the thin ends. The grooves will make 
it impossible for the scarf to slip and you 
will have no trouble in making a good 
weld. Each scarf and groove can be made 
in one heat so there is no lost time and 
will save much trouble. The scarfs on a 
spring should be somewhat longer than on 
an axle. Steel axles may be welded in the 
same way. 


LONDON PAYS RENT IN HORSESHOES. 


A curious custom survives in London re- 
garding the payment of rent of a piece of 
ground in the parish of St. Clements. Way 
back in the thirteenth century, in the year 
1234 to be more precise, a blacksmith rent- 
ed a lot from the crown to build a shop on, 
paying as rent six horseshoes and the prop- 
er number of nails. Later the property 
came into the hands of the city corpora- 
tion at the same rental, so that ever since 
then the sheriff of London has annually 
paid to the city the six horseshoes and 
nails as rental. 


DESIRE DOUBLE DOSE. 


One of the representatives of this paper 
who recently sent in a large club from a 
Kansas town now writes: “Everyone that 
has taken Popular Mechanics tells me it is 
fine and wishes it came twice a week instead 
of once.” 


The fourth great seal for the United 
States has been made. So rapidly has the 
business of state grown that the last seal 
lasted but 17 years. The first seal, made in 
1782, lasted nearly 60 years; the second 43. 
How long will the new one last? 


HOME-MADE BAG HOLDER. 


A home-made bag holder, in which the 
mouth of the bag is clamped instead of be- 
ing torn by hanging on hooks, and which 
can instantly be released, is described in 
the American Miller. 

A is the bin or spout. H is a board at- 
tached to bin, on which small pulley and 
lever E are fastened. C C are levers that 
work the clasps, K K, which tighten in on 
spout to hold the bag on when lever E is 
pulled. D is a half-inch iron ring on bot- 
tom of spout to support the clasps, K K, 
when tightened on bag. B B is a rope at- 
tached to lever E in center and to the top 
ends of levers C C. L L are elastic rubbers 
attached to bin and to the top of levers 
C C. In operation the bag is placed on 
end of spout with left hand. Pull lever E 
with right hand down over pin at R. The 
bag is now held securely on. To take bag 


Device to Hold Bags. 


off, pull lever off pin and let go. The elas- 
tic rubbers L L pull the clasps and lever 
back. 


RESERVING CAR SEATS IN FRANCE. 


The French are great on reserving seats 
in public conveyances. If you want to 
take a street car, you get in line, secure a 
number and are allowed to take the first 
car which comes along with a vacant seat. 
If there are two in your party and only 
one vacant seat only one can get on the 
car. In taking a trip in a day coach on 
the steam roads the Parisian secures a 
“pretict.” It has a «umber and when he 
gets on the train even at the last minute 
he will find a coupon with his number 
printed upon it, in a vacant seat for him. 
By paying for more than one seat he can 
reserve for his own exclusive use as many 
seats as he desires. Reservations to be 
used the same day cost nothing; for one 
or more days in advance five cents for each 
seat reserved. 
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How to Make a Model Hot Air Engine 


By A. A. Ward 


A home made engine is something ev- 
ery amateur may reasonably be proud of; 
particularly is this sort of a hot air engine, 


D. Our cylinders are now complete. We 
next require a bed plate for them. For 
this a piece of 1-16 sheet brass is to be 


2% In. 


Hot Air Engine as Completed. 


for it has no boiler to be attended to, but 
will. run as long as the fire is kept up. 
At the same time it retains the beauty of 
design of a steam engine. The engine I 
propose to describe is shown complete in 


Fig. 1 and in the detailed drawings, Figs. | 


2, 3 and 4. It was all constructed with- 
out the use of a turning lathe, and _ is, 


therefore, within the reach of every ama- | 


teur and need not cost more than twenty- 
five cents. Each part is marked with the 
same letter in the several cuts. 

The large cylinder is obtained by cut- 
ting the top off a small hand bicycle pump 
with a file, making a piece 3 3-16 inches 
long. Mine was % of an inch internal di- 


ameter. The cylinder B (Figs. 2 and 3) | 


is a piece of % inch brass tubing 1 9-16th 
inches. Both have a 3-16-inch hole drilled 
in the side for the connecting pipe C. 
These three pieces are now to be brazed 
or hard soldered together and a disc sol- 
dered on the end of the small cylinder at 


obtained and cut to the shape of Fig. 4. 
Mine cost 5 cents. Two holes, A and B, 
(Fig. 4) are cut out 1% inches apart, cen- 


do so. After drilling the screw holes m 
and holes for crank shaft n, (the size of a 
6-penny wire nail) ‘and soldering the cyl- 
inders the plate is to be folded up along 
the dotted lines as shown in Figs. 2 and 
3. 
We will now make our pistons. For 


in. \ 


© 


Fig 4 


the small one a piece of 34-inch brass rod 
is obtained and a square shoulder filed on 
it as shown at E, (Figs. 2 and 3.) This 
has a slot filed in it to receive the con- 
necting rod, G, and drilled for the pin 1, 
(Fig. 3.) The large piston or plunger is 
simply a piece of hardwood and should 
have from I-32 to 1-16 air space all around, 
while the small one must be air tight but 
work easy. The large plunger is shown 
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ter to center, to admit the ends of cylin- 

ders which are to be brazed in. The small 

one need not be brazed if inconvenient to 
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at F, (Fig. 3, also Fig. 2.) I cut mine 
off a broom handle. 

The piston rod, K, is a piece of good 
stiff wire, 1-16 inch in diameter, driven 
into the wooden piston, a small hole being 
drilled first as a help. The large cylinder 
requires a head and piston rod _ guide, 
which is made to resemble a stuffing box. 
It is simply a piece of brass rod, M, fas- 
tened to a disc of brass, L, and having a 
hole drilled to admit the piston rod. The 
ornamental flange is a piece of square 
brass wire wrapped around the end of 
stuffing box and soft soldered. Three 
small holes are to be drilled in the cylin- 
der head for screws and also in the bed 
plate as shown at m’, (Fig. 4.) These 
are to be tapped. Needless to say the pis- 
ton must be centered before drilling these. 
This can be done by wrapping paper 
around it before inserting in the cylinder, 
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and placing the cylinder head. A rubber 
gaskit, N, is to be placed between cylin- 
der and head to make it air tight. ‘The 
cross head, O, Fig. 3, dotted lines in Fig. 
2, is next to be filed up and drilled for 
piston rod, K, and connecting pin, J, also 
slotted 
shown only in Fig. 2. The connecting rods, 
G & H, are cut from 1-16 sheet brass to the 
size and shape shown. Are a little less 
than 2-3 full size in drawings. Holes in 
large one, G, 214 inches apart from center 
to center, and in H, 7 inch apart. 

We are now ready for our crank shaft 
and fly wheel. The latter is off a valve, 
while the shaft is a six penny wire nail 
cut to proper length. The cranks, P, Pp’, 
are cut from 1-16 brass and drilled for 
crank pins, R, R’, and shaft S crank pins 
are best fastened by riveting first, filing 
a shoulder on one end. ‘The cranks are 
to be soft soldered on to shaft, first put- 
ting wire ring washers on as shown at W, 
also on crank pins W’, Fig. 3. The cranks 
are to be set at an angle of 95 degrees to 
each other; that is, just a little more than 
at right angles. See dotted lines, V, V’, 
Fig. 2. To fasten the fly wheel to shaft, 
lay it on a board having a hole drilled to 
admit half the length of shaft, insert the 
shaft and pour melted lead into the square 
hole and it is done. 

Our engine is now complete and ready 
to be screwed down to the base board T, 
and block T’. The alcohol lamp is made 
out of a salve box and a piece of ™%-inch 
brass tubing. The cover and tube must 
be soft soldered. Cotton string makes 
good wicking. A pin hole is punched on 
top of lamp as an air hole. 

We are now ready to start it. Light the 
lamp and in a minute or two turn the fly 
wheel. The working is as follows: Re- 
ferring to Fig. 2 it will be seen the small 
or power piston E is half on the outward 
stroke and the large one full out. In this 
position the air is in the hot end of the 
large cylinder where it expands and drives 
the piston, E, out. As it reaches the end 
of the stroke the plunger or displacer, F, 
moves back, forcing the air to the other 
end of the large cylinder where it con- 
tracts, thus allowing the piston, E, to 
slide in by the pressure of the atmosphere 
and momentum of the fly wheel. 

The large piston will be best made of a 
piece of brass tubing, having a disc brazed 
on each end with a hole in the center to 
receive the piston rod, to be also hard sol- 
dered in. 

The furnace shown in Fig. 1 while in 
no wise necessary adds much to the ap- 
pearance and keeps drafts from the lamp. 
It is made from a % Ib. baking powder 
box and a piece of 34-inch brass tubing 
for a chimney. The tube is slit 34-inch 
all around and every other flap turned up. 
It is then inserted in the hole on top of 
the box, and the remaining flaps turned 
over on the inside. 


to receive connecting rod, H, 


ANCIENT ENGLISH FIRE ENGINE. 


An old town fire engine which did servic« 
in Stowmarket, Eng., in the early part of 
the 18th century, has recently been resur 
rected. Printed instruction for its proper 
working appear on the front of the pump. 
To keep the pump in order it is suggested 
that “the pevets of the long iron spendil 
be drest with sallet oyl and tallow,” while 
the hose after use is to be “liquored with 
neatsfoot oyl, bees wax, and tallow and 
quoiled up.” 

The Engineering Times of London says: 
“The engine, which is in an excellent state 
of preservation, is composed of a wooden 
well, 6 ft. long by 15 in. wide, lined with 


Stowmarket’s Ancient Fire Engine. 


copper, with openings at each end for the 
purpose of receiving the water, which was 
fed by hand. The pump is at one end, and 
is worked by ordinary hand-bars. ‘The en- 
gine is mounted on four small solid wooden 
wheels, the leathern buckets with which it 
was originally fitted have all disappeared, 
but the delivery-pipe, which is some 6 ft. 
long, can still be attached.” 


PRODUCTION OF NATURAL GAS. 


At an average price of 15 cents per 1,000 
cubic feet, the value of the natural gas used 
in this country last year amounted to $27,- 
067,500. If 20,000 cubic feet of gas be taken 
as an equivalent to one ton of coal at $3.20, 
the gas used equals 8,458,600 tons of coal. 
At the close of the year there were 10,297 
producing wells. More gas was produced 
than in the preceeding year, but pressures 
were less and pumps were needed in mary 
places. Fully 1,000,000 homes and 5,742 
industries are using natural gas as fuel. 


SIMPLE METHOD OF COOLING MILK. 


For centuries before the storing of winter 
ice for summer use, or cold storage plants 
were dreamed of, the natives of India and 
Mexico cooled their drinking water by 
wrapping their water jars with wet cloths 
and setting them in a _ breeze. Hoard’s 
Dairyman tells how a Texas farmer used 
the same idea. 

“The dairy building was a latticed frame 
covered with mustang grape vines and 
fairly exposed to winds, and _ thoroughly 
protected from the rays of the sun. The 
top of an old circular dining table was 
placed in the center of this structure upon 
three stakes driven into the ground. Three 
wooden pegs, fourteen inches high, formed 
a triangle in the center of the table. On 
these three pegs a tin hub, holding about 
eight gallons, was placed, and nearly filled 
with water. The milk vessels were cans 
twelve inches high and holding about two 
and one-half gallons each. For each can a 
bag was made of coarse cotton cloth, which 
loosely fitted the cans and was about a yard 
long. The milk or cream was placed in 
these cans, and the cans inserted in the 
bags, and placed in a circle on the table. 
and the loose ends of the bags twisted and 
tossed over the edge of the tub and into 
the water. The bags, before putting the 
cans of milk into them, were dipped into the 
water and wrung. These bags would take 
up the water from the tub, and remain wet 
through the hottest day in August, and the 
evaporation would keep the milk perfectly 
sweet for more than twenty-four hours in 
the hottest weather, and the butter made 
was firm enough to print, and could be kept 
in that condition by the same treatment 
This apparatus is exceedingly simple, and 
the materials to make it are at hand on 
every farm. It is strictly scientific refrig- 
eration,” 


‘ 


RECIPE FOR HYPO SOLUTION. 


The following combined bath, without 
gold, and employed in the ordinary way, 
will give a wide range of browns, verging 
closely on the purple, says the American 
Amateur Photographer. The prints will be 
much more prominent than is generally sup- 
posed. It is the acid introduced into the 
hypo bath which produces the beautiful re- 
sults: 

Acetate of lead......... 


Ounces 

. .60 grains 
ounce 
Ounces 

Dissolve the hypo in the water, then the 
lead and lastly the alum; let it stand for 24 
hours, then filter. It may be used over and 
over again with increasing advantage. 


“Popular Mechanics has a great field and 
occupies it alone, unquestioned as to right 
or supremacy.”—The Book 
dealer. 
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PROTEC 


RICKTS 


Ifyou wish to learn how you can secure the 
backing of 


$600,000.22 Capital 


And the 


Best Legal Talent 


Anywhere in the United States to protect you 
against 


Infringement 


Losses or Litigation Expenses for 


A Nominal Fee 


Drop a postal card and receive full particulars 


Pacific Patent Protection Co. 


Mills Building, San Francisco, Cal. 


Offices and Ausiey Counsel in leading 
Cities. 


We are the Largest Manufacturers of 


Hand Made Harness 
IN THE STATE OF NEW YORK 


Selling direct to the consumer at wholesale prices. 
Send for price list. 
T. H. APPLEBY CO., 
238-240 W. Fayette St., - Syracuse. N. Y. 


A LOCOMOTIVE 


Thorough Home Instruction. 

Assistance to Employment. 
Railroads need many thousand instructed 
Firemen annually. GOOD PAY and 
chance to me an Engineer. EN- 
ROLL NOW for the great Fallincrease 
of force on allrailroads Particulars free 

The Railway Educational Association 
STatIONn B-«® Brook yy, N. Y. 
‘erence to Reliability, 

The Bedford Bank, Brooklyn. 


Patents and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


Chicago Office: 
No. 908 Chicago Title and Trust Co. Building 
CHICAGO, ILL. 


: Washington Office: 
Washingss Loan and Trust Building 
ASHINGTON, D.C. 


“Electrical Experiments” 


We can supply back numbers containing the 
popular series 
EASY EXPERIMENSS IN ELBEOTRICITY, 


HOW TO MAKE 
Simple Galvanometer 18 
Box to Hold Battery...............-.Jan. 2 
Tangent Galvanometer 1 
Powerful Magnet 8 
Coll 
Simple Electric Motor............+..-Feb, 22 
Blectric Circuit of Water...........March 1 
Storage Battery 22 
Simple Telephone 28 
Blectrie Motor 1-20 H. 
April 5-12-19-26-May 8-10 
Set of Telegraphic Instruments.......... 
= 
A Dry Cell Battery...............-..Jume 14 
Practical Telephone.........Jume 21-28July 5 
Price 6 cents per copy, pestpaid. Order of 
your newsdealer, er address Popular Mechan- 
‘es, Journal Bidg., Chicago. 


HOW DOES IT SEEM TO YOU? 
It seems to me like I'd like to go 
Where bells don’t ring, nor whistles blow, 
Nor clocks don’t strike, nor gongs don't sound, 
And I'd have stillness all around. 


Not really stillness, but just the trees’ 
Low whisperings, or the hum of bees, 
Or brooks’ faint babbling over stones 
In strangely, softly tangled tones. 


Or maybe a cricket or katydid, 

Or the songs of birds in the hedges hid, 
Or just some such sweet sounds as these 
To fill a tired heart with ease. 


If 'tweren’t for sight and sound and smell, 
I'd like a city pretty well. 

But when it comes to getting rest 

I like the country lots the best. 


Sometimes it seems to me I must 

Just quit the city’s din and dust 

And get out where the sky is blue, 

And say, now, how does it seem to you? 
—Eugene Field. 


GRAFTING ON TO THE FAMILY TREE. 


During the last few years people gen- 
erally have become greatly interested in 
their ancestors, and getting up a genealogy 
is all the rage. A New Yorker has con- 
ceived the idea of using a series of discs 
made of strong cardboard and _ each 
punched with three holes. You write John 


Sure Enough Endless Chain 
Smith with proper dates on one card, and 
proceed to fasten to it as many more cards 
‘as there are little Smiths, and so on down 
the line. 


THE OFFICE MAN’S FRIEND. 


The Meyercord-Batterman Co. of Chi- 
cago, Ill., the well-known stationery spe- 
cialties manufacturers, have recently 
brought out and put on the market a new 
flexible desk pad. ‘The material employed 
in its manufacture is a patented composi- 
tion which makes the pad absolutely flexi- 
ble, to enable it to be rolled up without 
breaking or cracking, and will therefore 
not warp, which is a serious objection to 
the blotter holder pad now on the market. 
It entirely obviates the necessity of using 
blotters and is a great economv and cor- 
venience. The pad is almost indestructi- 


Complete Telephones $3.00 


Have a Phone in each 
department—have one at 
home —is convenient — 
saves time—saves money. 
Write us at once or 
PHONE HARRISON 2964 


Electrical Material Co. 


167 E. Van Buren St. 
Chicago 


Choice Selected] Winter Apples 
FOR SALE 
Of all the leading sorts and best 
keepers, put up for family use. 


PRICE, $2.00 PER BARREL 
Delivered to freight depot. Address 


F. E. GILBExT, - - Erie, Pa. 


THE MIDGET DYNAMO OR MOTUR 


Weight 3 pounds. Will light 
our 6 c. p. lamp, ring belis, ex- 
plode powder. Output 10 watts. 
As a motor will develop 1-32 h. p. 
Wound for voltages 4 or 6 as de- 
sired. Other voltages up to 110 

stamp 


to order. £8 Send 2-cent 
Jor ilustrated circulars, 


SLBRIDGE ELECTRICAL 
MANUFACTURING COMPANY, 
Elbridge, N. Y., U.S. A. 


One man in each good sized shop can, at 
noon and without any expense earn a set of the 


MECHANICAL LIBRARY FREE 


It is the best work of the kind ever published 
and like Popular Mechanics, is ‘written so'you 
can understand it.” Contains 10 vols.. 4,000 
pages. 2,000 illustrations. Just out. Do you 
want to know all about it? Then write 
Popular Mechanics. 


ATTENTION 


GENERAL MANAGERS, GENERAL 
SUPERINTEN DENTS, CHIEF ENGI- 
NEERS, MASTER MECHANICS, ETC. 
We have on hand a very fine list of 
Dreftsmen, Engineers, Electrical En- 
xineers, Civil Engineers, and Special- 
ists in all walks of lite. 


THE SCIENTIFIC EXCHANGE 
ROOM 418, 134 VAN BUREN ST. 


ble and with reasonable wear and tear will 
practically last a lifetime. The surface of 
this pad is treated in the same manner as 
finishing wood, and is made to match any 
finish of desk desired. The back of this 
pad is covered with canton flannel so as 
not to mar or scratch the finest desk. It 
has on its surface an interest computing 
table, postal rates table, an 18-inch meas- 
ure and the metric system reduced to 
inches, in imitation of inlaid wood and 
pearl, which are very convenient adjuncts. 
The company has already secured some 
very large contracts from the leading insti- 
tutions of the country, and the pad is rap- 
idly supplanting the old-style blotter here- 
tofore used all over the country. 
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AIR SHIP ILLUSION. 


The latest amusement is a machine which 
makes you think you are in a balloon at 
least a thousand feet above the earth. An 
open car containing seats is suspended 
from a truck which runs on an overhead 
track. All above is dark; the bottom of 
the chariot is covered with electric lights, 
which reflect all their light downward. On 


sia 


Aerial Merry-Go-Round 


the “ground” are placed very minute trees, 
buildings, churches, etc. Your chariot 
has an air propeller fore and aft, which is 
run by an electric motor, for effect only. 
As a matter of fact you are only a few 
feet in the air, but the perfect proportion of 
the objects on land and sea is what creates 
the illusion. 


HOW URALITE IS MADE. 


Uralite, the new fireproof material which 
seems absolutely fireproof, announced in 
Popular Mechanics of October 4, is the 
invention of a Russian artillery officer and 
chemist named Imschenetzky. U. S. Con- 
sul Hughes writes from Coburg of tests he 
witnessed in which uralite successfully 
withstood 2.350 degrees F. of heat. A small 
box made of uralite, containing papers, a 
book and a lump of paraffin wax also 
passed through the same fire. The papers 
and book were unharmed and the wax but 
slightly melted. 


The chief ingredients are asbestos, freed 
from sand, mixed with an equal amount of 
whiting. These are placed in a beater, 
such as used in paper making, water being 
added until the mass will run onto a ma- 
chine such as is used in making straw- 
board. Passing through this machine it is 
partially dried, and from the machine is 
wound on a drum until 115 layers are se- 
cured. While winding on the drum a solu- 
tion of sodium silicate containing sodium 
carborate is sprayed onto the sheet, making 
the layers stick together. 


The sheet consisting of the 15 layers is 
then taken from the drum and cut into 
pieces 3 ft. wide by 6 ft. long. A sheet of 
fine wire gauze is laid upon each sheet, 
which is then placed in a press. The pres- 
sure is gradually increased until at the end 
of 30 minutes 200 pounds pressure is 
reached. After 90 minutes more it is re- 
moved, allowed to harden 24 hours, then 
fired in a kiln, 

The sheets are then steeped in a solution 
of sodium silicate, washed, left to dry, and 
again passed through a kiln, after which 
they are steeped in a solution of sodium 
carbonate, and washed and dried as before. 
These subsequent operations are repeated 
as often as required for the final harden- 
ing of the sheets, and the entire process 
occupies several days. The sheets are 
stacked for some days and once more fired. 
After seasoning they are ready to use. 
Uralite may be worked with carpenter's 
tools like wood, painted and finished. The 
sheets are 3-32 of an inch thick. Extreme 
cold or heat has no effect upon it. The 
contents of a room lined with one layer 
of these sheets may be totally consumed, 
but the fire will not spread elsewhere. 


MECHANICAL POTATO DIGGER. 


Here is the latest patent in a potato dig- 
ger. The forks shown are made to get 
busy at a furious rate, and with the old 


white horse drawing the machine will dig 
potatoes faster than his son Reuben when 
the old man is watching. 


“Popular Mechanics gives in a very read- 
able and comprehensive way the newest 
and most interesting accounts of the me- 
chanical progress of the world.”—The At- 
lanta Constitution. 
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Did You Ever Use Press Clippings ? 


Do you want to know everything possible about any- 
thing? Want clippings of every article published on any 
topic in the American or Foreign press, weeklies, dailies, 
magazines and trade papers” 

Want to obtain early advantage of a trade situation? 

Want the quickest news of proposed new stores, bridges, 
factories, conventions, clubs, incorporations? 

Want to compile a scrap-book on a special subject? 

Want to prepare a response to & toast; speech in a debat- 
ing club or elsewhere; paper or essay in literary club, or 
anything of that nature’ 

The easiest, surest, quickest, most economical way is to 
secure the services of our large staff of trained readers. 

BUSINESS MEN are using clippings and get rell- 
able tips which lead to business on the “follow up’’ plan. 
Tell us the nature of your business and we will supply 
valuable clippings of new items daily that will aid you in 
making that business profitable. $1.00 a month and up- 
wards. 

United States Press Dusen, 
153 LaSalle St., Chicago, Il. 
Send stamp for booklet. 
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A CLEAN DESK FOR CLEAN PEOPLE 
MEYERGORD-BATTERMAN CO., Office Specialties, 206 E. KINZIE STREET, CHICAGO. ILL. 


How to Run a Locomotive 


Written by a locomotive engineer. Sent postpaid. 
PRICE, $1.00 


227 Monroe S.reet, - - Brooklyn, N. Y. 


PIANOS, ORGANS AND SEWING MACHINES ON FREE TRIALI!{ 


ELEGANT CENTURY UPRIG 


HT PIANO, $125. Warranted 25 years; sent on free trial, 


ELEGANT PARLOR ORGANS, $25 UP. Warranted 25 years; sent on free trial. 
ELEGANT CENTURY SEWING MACHINES, BALL-BEARING, $13. Warranted 25 years§ 
gent on free trial. CASH OR EASY MONTHLY PAYMENTS. 


CENTURY MF’C Co. 


OEP’T 758 East St. Louls, tll, 
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‘“‘Want’’ and ‘‘For Sale Ads. 2 cents per word 
payable in advance. Repiies may be sent to anum- 
ber, care Popular Mechanics, and will be forwarded 
Promptly without extra charge, 


Charles, Minn. 


BAKERY—Only one in county seat. Popula- 
tion 2,000. Clear $1,500 per annum, Sell at 
invoice. Box 690, Black River Falls, Wis. 

TO RENT—A desirable photograph gallery 
at Petersburg, lll. Rent low. Correspondence 
solicited. D. S. Frackelton. 


FOR SALE-—-Only steam laundry in town; 
two railroads; rent cheap. New machinery 
and govd place for agency work. Steam 
Laundry, Chatsworth, III. 


FOR SALE-Stock of hardware, tinner’s 
tools and fixtures; invoice about $2,500; good 
ee Address J. G. Hoffken, Hampton, 

nn. 


FOR SALE—Hotel; on account of death of 

landlord will sell best paying hotel in 
Northern Illinois. Yearly profit $5,000 per 
ear. Price furnished, $13,000. Address 449 
opular Mechanics. 


PATENTS OBTAINED—New book on pat- 
ents free, 425 Popular Mechanics. 


FOR SALE. 

FOR SALE OR EXCHANGE—A good busi- 
ness in one of the best growing cities of 9,000 
population in U. S. Average daily cash sales 
$200; yearly net profits $6,000. Business could 
be doubled. Stock of general mdse. will in- 


voice $18,000. Will take small farm in part 
pay. Address 515, Popular Mechanics. 


BAKERY—With two-barrel mixer, brake, 
six-horse power gasoline engine. Doing a 
wholesale business, in a town of 8,000 with 
railroad shops and coal mine. Address Box 
801, Trenton, Mo. 


SURPLUS STOCK of pure-bred Golden 
Pheasants of early 1902 hatch. With each 
pair a booklet is given, telling how to care 
for and rear pheasants. Dr. Geo. W. Little, 
Glens Falls, N. Y. 


FOR SALE—Owner going west; 10-room 
house, barns, all kinds of fruit, 30 acres land, 
including small .lake; ideal summer home, 18 
miles from Chicago; electric line will pass 
premises. For sale at a great bargain. Ad- 
dress 510 Popular Mechanics. 


FOR BLACKSMITHS—$25.00 tempering re- 
ceipt for $1.00. Drill can be made hard 
o— to drill file. Henry Austin, Jacksboro, 

exas. 


FOR SALE—Three-story brick house, on one 
of Chicago's finest residence streets of South 
Side; lot 35 x 125 feet; transportation facilj- 
ties excellent. Will sell at a bargain. Ad- 
dress 600 Popular Mechanics. 

FOR SALE—Telephones; give perfect satis- 
faction; magneto call; solid back transmitter; 
watch-case receiver. Best on the market for 
the money; will talk three miles. Only $4.00 
each. For sale by 503 Popular Mechanics. 


* WIRE FOR SALE—The City of Austin, Tex., 
has for sale a quantity of line wire, in good 
condition. Nos. 6, 4, 1, 0, W. P. and No. 12 
iron. For particulars address F. H. Bruce, 
Supt., Austin, Tex. 


FOR SALE—1902 Model: bicycle—never been 
used; all the latest improvements and equip- 
ment. Price $20.00—just one-half original cost. 
Address 508 Popular Mechanics. 


FOR SALE—Telegraph instrument; giant 
sounder and key; wound to 20 ohms; never 
used. Price complete $4.30. Address 502 Pop- 
ular Mechanics. 
A BARGAIN in Yellow Pine. We offer for 
sale 25,000 acres of Long Leaf Yellow Pine 
Timber Lands, located in Central Florida. 
Never been turpentined or cut on. Will cut 
100,000,000 feet. Price $3.25 per acre. Brob- 
ston, Fending & Co., Brunswick, Ga. 

FOR SALE—82% acres, 3 miles from town, 
50 in cultivation, balance pasture, good im- 
provements; price $22 per acre, half cash; 
will trade for school land in Northwest 
Texas. Tom Landrum, Killeen, Tex. 


FOR SALE or trade, a $35,000 tract of land, 
1,610 acres, good soil. Want merchandise. 
Will consider other property. Terms to suit. 
Write for map and description. Describe what 
you have in first letter. A rare chance. Box 
82, Wetaug, Il. 


FOR SALE—1000 acres of bluegrass and 
corn land; well improved. 100 head of short 
horn cattle. 60 bbl. plain sifter mill. S. B. 
Fowler, Gainesboro, Tenn. 


FOR SALE—193 acres conveniently improv- 
ed, located in Mills County. Water, grass, 
timber, orchard, 4-room dwelling. Price, 
terms on application. W. M. Keith, Star, Tex- 
as. 


FOR SALE—Farm, $70 per acre, 322 acres 
all plow land. Good buildings. Rural de- 
livery. Telephone; five miles woven wire 
fence. This is rich bottom land with clay 
sub-soil, situated only 60 miles west of Chi- 
cago, in Illinois. No better farm in the state. 
N. L. Jackson, Belvidere, Ill. 


PERSONAL. 


WANTED—Young experimenters to buy our 
books and electrical novelties. Books on elec- 
tricity, 10 cents each. How to Make a Dynamo, 
A Stage Battery, A Motor, ete., Dynamo Cast- 
ings % to 1 H. P. for sale. Send for cata- 
ae. Box P, Bubier Publishing Co., Lynn, 
Mass. 


WANTED—To communicate with reliable 


parties wanting manufactured novelties. F. 
P. Parker, Litchfield, Mich. 


MACHINERY. 


WANTED—30 in. Squaring Shears. State 

price and make. P. O. Box 3, New Brighton 
Staten Island, N. Y. 
FOR SALE—GASOLINE ENGINES, Statlon- 
ary and Marine; also complete Launches. II- 
lustrated catalogue 10 cents. Nunn Bros. & 
Co., 2444 W. 6th St., Cincinnati, Ohio. 


FOR SALE—1% H. P. stationary gasoline 
engine, new, with muffler, batteries, coll, 
tanks and fittings. $50.00. Photo on applica- 
—_ Horton Engine Wks., Saginaw, E. P. 
Mich. 


CASTINGS AND BLUEPRINTS, 5. sizes 
boat and sta. 2-cycle gasoline engines; also 
completed engines; tested, successful. Hil- 
dretb Motor Co., Lansing, Mich. 


HELP WANTED. 
MECHANICAL AND STRUCTURAL drafts- 
men; experienced technical graduates pre- 
ferred. Box No. 71, Station B, Cleveland, O. 

WANTED—At once, a No. 1 tinner and cor- 
nice worker; good at all kinds of jobbing and 
one that can do a job of slating. Must be 
sober; steady job to the right man. James 
Rostron, Sidney, Ohio. 


WANTED—First-class operator on_ shirt 
machine. Also marker and assorter. Good 
wages and permanent positions to right par- 
ties. Address, Ineeda Laundry, Beaumont, 
Texas. 

WANTED—A COMPETENT Oll Mill Super- 
intendent. Give references and particulars. 
Address Justin Matthews, Little Rock, Ark. 


PLUMBER AND TINNER.—I am in need of 
a sober and reliable man that can do plumb- 
ing, hot water and steam heating; hot air 
furnace work and tinning; to such a man 
wages and steady employment will be given. 
W. B. Frymire, Bloomfield, Neb. 


southwest preferred. Good reference as te 
ability and habits. Can go om twe days’ ne- 
tice. B. Gwin, Shoals, Ind. 

YOUNG MEN who want to embark in busi- 
ness will find a valuable medium in Pepular 
Mechanics Want Columns. 


CHARTERS. 


“THIS BEATS NEW JERSEY’’—Charter 
procured under South Dakota laws for a few 
dollars; write for corporation laws, blanks, 
by-laws and forms, to Philip Lawrence, late 
assistant secretary of state, Huroa, Beadle 
Co., South Dakota. 


October 25, 1902. 


AUTOMOBILES. 


OLDSMOBILE FOR SALE—A fine running 
machine, good order, 1902 model, new from 
factory April last. Full leather top, boot, 
apron, etc. Cost $700. Will sell for $500. 
Sold for no fault. Want larger car. Address 
L. C. Sechwerdtfeger, Lincoln, Ill. 


FOR SALE—1 Columbia Mark XIX electric 
surrey with new Exide battery, but little 
used and in A-1 condition. For price and 
information write Geo. H. Kilker, Hobart, 
Ind. 


FOR SALE—New steam touring car at just 
one-half price; fully guaranteed. Photo and 
description on application. A. G. Setter, Col- 
lins Center, N. Y. 


FOR SALE CHEAP-—Steam runabout, 414 
Jackson St., Sloux City, Ia. 


bargains, 424 Popular Mechanics. 

FOR SALE—One Century steam automobile, 
a bargain at $700, but if taken at ence will 
take eash. Elegant wagon, top, side 
lamps, large tank for gasoline; 14 gallons. 
First-class condition. Inspection and trial in- 
vited. Photo supplied on request, sending 2c. 
stamp. E. F. Macaulay, Ticonderoga, N. Y. 

FOR SALE—New gasoline double-seated 
surrey, or touring car, equipped with a motor 
De Luxe, four cylinder engine. Very _ power- 
ful. Geo. S. Proud, Mechanicsburg, Pa. 

FOR SALE—In Al condition, a De Dion Au- 
tomobile, cost $1,350, will sell for $550 or 
ven for boat. Auto. Box 613, Collinwood, 
Ohio. 


Would you like to correspond with traveling 
salesmen covering the territory of Illinois, In- 
diana and Ohio, calling on the hardware and 
implement trade in regard to handling side 
line? Address Fitch Manufacturing Co., Way- 
land, Mich. 

STEAM TRUCK PROPOSITION—Corre- 
spondence invited from parties who can man- 
ufacture a steam truck for general hauling. 
Designer has had wide practical experience 
in engine and boiler making, and is now su- 
perintendent of a large shop. New model Is 
very simple, strong, and can be sold at a 
reasonable price, with large profit. Address 
509, care Popular Mechanics. 

IF YOU WANT a machine, tool, or anything 
in a mechanical line and don’t know where to 
get it, write Popular Mechanics. 


" LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, 


ELECTRICAL GOODS OF EVERY DESCRIP- 
TION and any quantity; amateurs’ supplies. 
Prices the lowest anywhere. Write, stating 
what you want and will furnish prices by re- 
turn mail. Address 506 Popular Mechanics. 


WESTERN OKLAHOMA FARMS, Texas 
Panhandle ranches, with or without eattle. 
Can suit you in location and price. Write 
or call on Franklin & Nicholson, Texola, Ok. 


W. F. A. WOODCOCK’S SCHOOL, Winona, 
Minn., has true merit. Established 15 years; 
hundreds of successful graduates. You car 
get the very best America. and Europear 
methods here. Modern and up to date.  __ 

OKLAHOMA BARGAINS—In Kiowa and 
Washita County lands, best corn, wheat and 
cotton country in the great Southwest. Write 
for particulars to N. B. Medleck & Co., 
Hobart, Ok. 


WILL EXCHANGE old grandfather's clock 
for shot gun or optical goods. Address, Pat- 
ten, optician, No. 615 N. Main St., Torrington, 
Conn. 

FOR SALE—Cheap, two hand-colored tem- 
pering charts explaining plain and scientific 
tempering in oll, water or tallow. Tells what 
each color will stand. Alse 4@ new steel 
working receipts, Including machine and plow 
work, with fine steel welding co 
receipts, enabling you to weld all the differ- 
ent kinds of steel made. Also tells how to 
work self-hardening and the new Imported 
French steel. All for one dollar. Send fer 
samples free. W. M. Toy, Sidney, Obie. 


BUSINESS CHANCES. 
Z| A BUSY MILL at a bargain. For full 11 . 
formation, description and price of the best 
| ol located mill in the state address Box 63, St. 
— 
$450 LOCOMOBILE runabout im geed re 
pair. Address 450 Popular Mechanics. 
§ 
AUTOMOBILES—New and second hand, best 
ine 
SPECIAL. 
if 
} WANTED, SITUATION—As head sawyer; 


